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(57)Abstract: 

PROBLEM TO BE SOLVED: To impregnate a woody material with a greater amount 
of chemical fluids or the like uniformly to an inside without changing a size of the 
woody material within a short treating time by a method wherein after execution 
of heated steam treatment on the woody material, the woody material is 
impregnated with the chemical fluids. 

SOLUTION: A woody material is contained as a material to be treated in a 
hermetically sealed space, a moisture contained in the woody material itself is 
made high pressure steam by heating, or high pressure steam is supplied from an 
outside, or by both of them, the woody material is allowed to stand in a heated 
steam atmosphere formed in the hermetically sealed space for a specific time. As 
impregnation of medical fluids to be executed thereafter, an immersion 
impregnation, a warm and cold bath impregnation method, a reduced pressure 
impregnation method, a pressure impregnation method, or an impregnation 
method by combination thereof, etc., are used. Thereby, an impregnation speed 
of the chemical fluids or the like is increased, impregnation treating time can be 
shortened. Even substance in chemical fluids of a large molecular weight can pass 
through a wall hole of the woody material or the peripheral part, a width of 
selection of the chemical fluids is widened, a great amount of impregnation can 
be executed, and drvinq of the material to be treated can be efficiently carried out 
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CLAIMS " = 

[Claim(s)] ~~ = ~ ™~^~ 

[Claim 1] The drug solution sinking-in approach to the woody material characterized by sinking into this woody 
material in drug solutions after performing heating steam treatment to woody material. 
[Claim 2] The drug solution sinking-in approach to the woody material characterized by to sink in in drug 
solutions to the woody material which held woody material in the sealed space, and heated woody material, and/or 
formed into the high-pressure steam the moisture which the woody material itself which supplied and held the 
high-pressure steam from the outside has, performed heating steam treatment to the woody material concerned, 
and performed this heating steam treatment. 

[Claim 3] The drug solution sinking-in approach to the woody material according to claim 2 characterized by 
using the woody material which performed stoving processing beforehand and was made into water content lower 
than the water content by the natural condition as woody material held in the sealed space. 

[Claim 4] The drug solution sinking-in approach to the woody material according to claim 2 or 3 characterized by 
supplying a high-pressure steam from the outside and performing heating steam treatment to the woody material 
concerned after making the inside of the sealed space into a reduced pressure condition. 
[Claim 5] There is no claim 1 characterized by the sinking-in approach of drug solutions being the immersion 
sinking-in method, the hot-cold bath sinking-in method, the reduced pressure sinking-in method, the pressurization 
sinking-in method, or the sinking-in approach by those combination, and it is the drug solution sinking-in 
approach to the woody material of a publication 4 either. 

[Claim 6] There is no claim 1 characterized by the temperature of this woody material sinking in in the drug 
solutions by the immersion-under ordinary pressure sinking-in method in the condition 60 degrees C or more after 
performing heating steam treatment to woody material, and it is the drug solution sinking-in approach to the 
woody material of a publication 4 either. 

[Claim 7] Claim 1 thru/or drug solution sinking-in wood quality material manufactured by the approach of a 
publication 6 either. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the woody material manufactured by the drug solution sinking-in 
approach and this approach at the time of infiltrating drug solutions into woody material for the purpose like the 
improvement in a mechanical strength, or fire retardancy and antiseptic grant which were improved. 
[0002] 

[Description of the Prior Art] Infiltrating the drug solutions like an unsaturated-polyester-resin solution or a 
colloidal silica solution from improvement in a mechanical strength or the purpose of fire retardancy and antiseptic 
grant is performed to woody processing ingredients (henceforth [ these are named generically and ] "woody 
material"), such as a veneer, a plate sawed up from a natural tree like pure material, or a plywood. 
[0003] The immersion sinking-in method sinking in is immersed into a drug solution and usually infiltrates 
processed wood quality material, The hot-cold bath sinking-in method for having been made to carry out 
absorption sinking in of the drug solutions into this woody material by moving quickly into a cold drug solution 
(cold bath), and making it cool, after heating processed wood quality material in a warm drug solution (hot bath), 
The air in the wood used as the hindrance of sinking in is eliminated with reduced pressure, and it is carried out by 
the reduced pressure sinking-in method which made it easy to carry out to sink [ of drug solutions ] in, the 
pressurization sinking-in method for pushing in drug solutions compulsorily with external pressure, the pouring-in 
method which combined the above mentioned reduced pressure and pressurization further. Thus, as compared 
with woody material with the woody unsettled material into which drug solutions were poured into and it sank, 
improvement in a mechanical strength and an improvement of physical properties like fire retardancy and 
antiseptic one are brought about. 
[0004] 

[Problem(s) to be Solved by the Invention] When carrying out sinking-in processing of the drug solution etc. to 
woody material, a drug solution etc. is fundamentally wanted to permeate the interior of woody material uniformly 
and so much in short time amount, however — actual sinking-in processing — the any — although — it is hard to say 
that it is attained as expected. In fact, even when it is water with comparatively easy osmosis into woody material, 
most time amount is required for permeating homogeneity even inside processed wood and reaching equilibrium. 
It is thought that the reason is difficult to permeate and becomes what has inadequate sinking in since the opening 
section inside wood is filled with air and a permutation with water is not usually performed easily. Water 
compares with the case of drug solutions, such as a resin solution, and osmosis becomes much more difficult the 
magnitude of the molecular weight, and for viscosity. 

[0005] The drug solution which molecular weight uses using the high drug solution of permeability with viscosity 
low low again etc. in order to conquer these permeability is restricted, or as described above, using the reduced 
pressure sinking-in method, the pressurization sinking-in method, or the sinking-in method that reduced pressure 
and pressurization combined is performed. Depending on the case, long duration is required very much, and it is 
performing immersion sinking [ of a drug solution ] in. However, the present condition is being unable to obtain a 
desired sinking-in result, and effective processing by the short processing time is desired especially. 
[0006] Moreover, cinclides are connecting between cells within woody material, and cinclides are usually 
blockaded by torus with the air dried material (about 12 - 14% of water content). Since the magnitude of the drug 
solution which can pass cinclides also in the condition of being open is restricted by spacing of the microfibril 
which forms MARUGO, even if it is going to sink in compulsorily by the above compulsory impregnation 
approaches, the drug solution more than the magnitude of cinclides cannot be passed. Therefore, the class of drug 
solution cannot but receive a limit. 

[0007] since the swelling caused by sinking-in processing therefore happens to the condition of sinking in, or the 
condition of woody material at an ununifonnity even if it is able to sink in well, or it cannot come out as it is, and 
it cannot treat as a final product but it saws up after sinking in after all — polish and canna - a finishing process 
like a cliff is needed. Moreover, generally, although near a cross section of wood shows good permeability, 
osmosis becomes difficult as it separates from a cross section of wood. Therefore, when sinking-in processing of a 



drug solution is made, it is not avoided that near a cross section of wood swells. 

[0008] Especially, to an ingredient like PB (particle board), MDF (medium-density fiberboard), and OSB 
■ (Oriented Strand Board) by which compression molding was carried out, it expands greatly in the thickness 
direction at the time of drug solution sinking in, and does not return to the original thickness after desiccation. 
[0009] Furthermore, in order to make a drug solution component fix within wood after sinking in, it is necessary 
to carry out desiccation processing, but also in the desiccation process, since it is hard to escape from moisture or a 
solvent, long time amount is needed for the process which stiffens the process which volatilizes a solvent, resin, 
etc. If it is going to carry out for a short time, moisture gradient will become large and curvature, a crack, etc. will 
arise in processing wood. 

[0010] The low voltage exploding method using a low voltage steam and the compressed air as other drug solution 
sinking-in approaches is performed (for example, reference, such as JP,5-237812,A and JP,6-39807,A). Although 
this approach tends to make a cell wall hole and the cell of the circumference of it cause small-scale destruction 
and tends to promote drying and impregnating ability by repeating the cooking processing which made the cooking 
conditions per time loose, and momentary atmospheric-air disconnection two or more times, and performing them, 
this art needs to repeat multiple times and processing, needs to perform them, and by the time it obtains the desired 
amount of sinking in, it will require time amount very much. 

[001 1] The purpose of this invention is to offer the new sinking-in approach which can cancel above un-arranging 
[ which the sinking-in approach of the drug solutions to the conventional woody material has ]. More specifically 
It is in offering the woody material manufactured by the sinking-in approach of the drug solutions to the woody 
material which can infiltrate the drug solution of more amounts etc. into homogeneity to the interior by the short 
processing time, without changing the dimension, and this sinking-in approach. 
[0012] 

[Means for Solving the Problem] Fundamentally, after the sinking-in approach of the drug solutions to the woody 
material by this invention for solving the above-mentioned technical problem performs heating steam treatment to 
woody material, it is characterized by infiltrating drug solutions into this woody material. 
[0013] The heating steam treatment approach may be the approach of the already proposed arbitration. For 
example, the moisture which holds the woody material as processed material in the sealed space, heats woody 
material, and the woody material itself has is formed into a high-pressure steam. Or the approach of supplying a 
high-pressure steam from the outside, or carrying out predetermined time neglect of the woody material concerned 
with the both sides at the heating steam ambient atmosphere formed in seal space is effective. 
[0014] Moreover, when supplying a high-pressure steam from the outside, it is effective to supply, after making 
the inside of the sealed space into a reduced pressure condition, and compaction of the processing time is 
achieved. The immersion sinking-in method, the hot-cold bath sinking-in method, the reduced pressure sinking-in 
method, the pressurization sinking-in method, or the sinking-in approach by those combination can be used for the 
method of infiltrating the drug solutions performed after that that what is necessary is just to use suitably the 
approach of the arbitration currently performed conventionally. 

[0015] While processed wood quality material has high dimensional stability by performing the above heating 
steam treatment, it is destroyed on a small scale and cinclides and its circumference serve as a ******** 
ingredient until it results in the deep part. Therefore, as compared with the case where it gives unsettled woody 
material, the drug solution of the amount of many in the shorter processing time etc. sinks even into the interior of 
woody material easily and certainly at homogeneity by performing sinking-in processing of the drug solution by 
the conventional method etc. to woody material [ finishing / this processing ]. 

[0016] this invention — setting — the woody material as processed material — especially ~ a limit — there is 
nothing — the veneer, pure material, and ** — it is independent about woody processing ingredients, such as an 
ingredient by which plate manufacturing was carried out from the natural tree [ like ], a plywood, a particle board, 
and MDF, OSB, — it is — it is the form of those composites and all can be used. Moreover, the water content of the 
processed material in the time of processing is also arbitrary. Furthermore, the thing of an air-drying condition may 
be used and you may be the woody material which performed stoving processing beforehand with heating means, 
such as high-frequency heating containing for example, a hot blast circuit system dryer, a jet dryer, an infrared 
(far-infrared-rays, near infrared ray) dryer, a heat press, or microwave, in order to gather processing effectiveness, 
and was made into water content lower than the water content by the natural condition. 

[0017] Since in any case cinclides and its circumference are destroyed on a small scale by heating steam treatment 
and it becomes a ******** ingredient, sinking-in processing also of a difficulty permeability ingredient like pure 
material with much tar can be carried out efficiently. Moreover, since swelling does not produce the woody 
material which performed heating steam treatment by sinking-in processing of a subsequent drug solution etc. so 
that a postscript may be carried out, the art of this invention functions effectively also to the particle board for 
which drug solution sinking-in processing was conventionally difficult, and an ingredient like MDF and OSB by 
which compression molding was carried out. 

[0018] Said sealed space may be the seal space by the proof-pressure mold pressurized container for woody 



material processing conventionally used it is desirable and possible [ supply of a heating steam ] on condition that 
vacuum suction is preferably possible, and may be seal space formed between the heating plates with which the 
heating plate press conventionally used for pressing of woody material or manufacture of composite is equipped. 
[0019] that in which said proof-pressure mold pressurized container or a heating plate press has a heat source, and 
the thing which it does not have — although you may be any, especially the thing that has a heat source is 
recommended. The high-frequency heating which contains electric heating means, such as a heater built into the 
proof-pressure mold pressurized container or the heating plate press, heating steam, and a band heater, and 
microwave as a heat source is arbitration, said seal space is beforehand made a temperature up condition by this 
heat source, and the woody material as processed material is held there according to it. Temperature up 
temperature is the temperature requirement where the stabilization processing by the heating steam advances 
preferably, i.e., the range which is about 180 degrees C - about 220 degrees C. Heating is continued after holding 
the woody material which should be processed, and a heating steam is supplied in seal space if needed. Thereby, 
cinclides and its circumference are destroyed on a small scale, and the heating steam treatment of woody material 
serves as a ******** ingredient until it advances and results in stabilization and coincidence at a deep part. 
[0020] When supplying a heating steam in seal space, a high-pressure steam, i.e., saturated steam, or superheated 
steam (steam of temperature higher than saturated steam) is made to blow off in the seal space made into the 
reduced pressure condition preferably. Although an optimum value is experimentally defined with a class, a 
dimension, etc. of the target wood quality [ conditions / processing ] material, number kgf7cm2 - 30 kgf/cm2, and 
temperature have [ the pressure of a heating steam ] 150 degrees C - desirable about 230 degrees C. 
[0021] In are parallel and performing vacuum suction in seal space, in addition to the jet force, the heating steam 
to spout receives an operation of a suction force, and kinetic energy increases. Thereby, a heating steam penetrates 
certainly even to the interior or the deep part of woody material rather than a conventional method for a short time, 
and it spreads round homogeneity. Consequently, stabilization processing advances over the whole region 
promptly, and cinclides and small-scale destruction of the circumference of it also advance quickly over the whole 
region to coincidence. 

[0022] The initial thickness of the woody material which should be processed in this invention may be the thing of 
the almost same thickness as the thickness of a desired final product, and may be thicker than it. In the case of the 
former, the so-called consolidation processing is not performed, but in the case of the latter, stabilization 
processing is performed with consolidation processing. 

[0023] In addition, a well-known approach which is indicated by JP,6-238616,A, JP,8- 108406, A, etc. can be 
conventionally used for the above-mentioned heating steam treatment suitably. 

[0024] After performing heating steam treatment as mentioned above, with proper means, such as opening a 
decompression bulb, the inside of seal space is gently returned to ordinary pressure, processed material is taken out 
from the inside of seal space, and sinking-in processing of the drug solution by either of the conventional methods 
etc. is performed. The stage to perform sinking-in processing of a drug solution etc. may be arbitrary, may be 
immediately after heating steam treatment, and may be after fixed time amount progress after heating steam 
treatment. Preferably, it is immediately after heating steam treatment, and the temperature of woody material 
performs still more preferably 60 degrees C or more of ordinary pressure immersion processings only once for a 
short time (a second and part order) at the time of 100 degrees C or more, thus, the thing to do — after heating 
steam treatment ~ fixed time amount progress — carrying out — ordinary temperature — the amount of sinking in 
equivalent to the time of performing reduced pressure sinking in etc. to the processed material which became near 
— an easy way — and it can obtain in a short time. 

[0025] Moreover, although all the things that especially a limit does not have in the drug solution to be used, 
either, and are used for drug solution sinking-in processing of the conventional woody material can be used, since 
the cinclides of woody material and its circumference are destroyed by heating steam treatment and ****** at the 
time of being drug solution sinking in is secured, use uses drug solutions with the difficult big molecular weight 
convenient conventionally, and things are made. 
[0026] 

[Example] Hereafter, an example explains this invention. 

[Example 1] The plain sawn timber of a Japan cedar with a dimension of 10x100x900mm is arranged in the proof- 
pressure container made from stainless steel with an inside dimension of 12x1 10x1 00mm beforehand warmed at 
200 degrees C, and it is 15 kgf/cm2. Heating steam treatment by the high-pressure steam which carries out 
injection impregnation of the 200-degree C heating steam for 10 minutes was performed. Processing material was 
taken out after returning the steam in a container to ordinary pressure gently by the decompression bulb after 
processing for 10 minutes. 

[0027] To this processing material, the unsaturated-polyester-resin solution (unsaturated polyester: styrene : BPO= 
60:40:5-% of the weight ratio) was further returned to ordinary pressure with the manometric method for 1 hour, 
and it performed sinking in for 1 hour. Then, a hotpress is used and they are 130 degrees C and 5 kgtfcm2. Heating 
and pressurization were performed for 10 minu tes on conditions, and resin was stiffened. 



[0028] [Example 2] The same processing as an example 1 was performed to OSB with a dimension of 
10x100x900mm. 

[0029] [Example 1 of a comparison] The same processing as an example 1 was performed to the Japan cedar 
material (dimension of 10x100x900mm) which is not performing heating steam treatment. 

[0030] [Example 2 of a comparison] The same processing as an example 1 was performed to OSB (dimension of 
1 Ox 100x900mm) which is not performing heating steam treatment. 

[0031] [Example 3] After performing steam treatment for 10 minu tes like an example 1 to a Japan cedar plain 
sawn timber with a dimension of 1 Ox 100x900mm, it sank into the colloidal silica solution (30% as Si02) within 
several seconds, and ordinary pressure immersion processing was performed for 1 minute. After taking out 
processing material out of the after [ 1 minute ] solution and wiping off surface moisture lightly with a waste cloth, 
desiccation was performed in 80-degree-C oven for 48 hours. 

[0032] [Example 3 of a comparison] The same processing as an example 3 was performed to the Japan cedar 

material (dimension of 1 Ox 100x900mm) which is not performing heating steam treatment. 

[0033] [Evaluation trial] It asked for the weight rate of increase, grain direction rate of change (L rate of change), 

title radiation direction rate of change (R rate of change), and tangential direction rate of change (T rate of change) 

about example 1 and example of comparison 1 product. The result is shown in Table 1 . Moreover, it asked for the 

weight rate of increase, vertical rate of change, horizontal rate of change, and a thickness change about the product 

of an example 2 and the example 2 of a comparison. The result is shown in Table 2. It asked for the weight rate of 

increase about example 3 and example of comparison 3 product. The result is shown in Table 3. 

[0034] In addition, the weight rate of increase showed the weight change before and behind drug solution sinking 

in in all dry state, and calculated it as [(all-dry weight before the all-dry weight-drug solution processing after drug 

solution processing) all-dry weight before /drug solution processing] xlOO. Moreover, each rate of change showed 

the dimensional change before and behind drug solution sinking in in all dry state, and calculated it as [(dimension 

of ****** before dimension-drug solution processing of ****** after drug solution processing) dimension of 

****** before /drug solution processing] xlOO. 

[0035] 

[Table 1] Processing to Japan cedar material ( sink [ unsaturated-polyester-resin solution ] in) 
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[0036] 
[Table 2 



Processing to OSB (sink [ unsaturat ed-polyester-resin solution ] in) 
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Processin g to Japan cedar material (it is a colloidal silica solution within several seconds) 



[0038] [Consideration] Since the amount of drug solution sinking in in the same processing time improves greatly 
and the dimensional stability of processed material is already improved by performing processing by this invention 
as shown in Table 1 and Table 2, the swelling by drug solution sinking in is not produced in all the directions. 
Moreover, by the 1 -minute room [ about ] ordinary pressure sinking-in method, the amount of sinking in which 
was not considered was able to be conventionally obtained from Table 3 by performing ordinary pressure sinking- 
in processing within several seconds after heating steam treatment. 
[0039] 

[Effect of the Invention] According to this invention, by performing heating steam treatment to processed wood 
quality material beforehand, it is destroyed on a small scale to a deep part, and the cinclides in woody material and 
its periphery function as****** at the time of that being drug solution sinking in. Thereby, the compaction of 
increase and the sinking-in processing time of the wet out rate of a drug solution etc. is attained. Furthermore, 
since cinclides and its periphery can be passed even when the matter in a drug solution is larger than before 
(molecular weight is large), the width of face of selections, such as a drug solution, also spreads. Between 
coincidence, the amount of sinking in which was not obtained can be conventionally obtained only by performing 



short-time ordinary pressure sinking-in processing within several seconds immediately after heating steam 
treatment especially. 

[0040] Moreover, since dimensional stability is already given by heating steam treatment, even if it performs drug 
solution sinking in, woody material becomes possible [ not starting swelling and performing sinking-in processing 
to a final product ]. Therefore, the drug solution sinking-in processing as after treatment to the particle board 
which will be swollen if drug solution sinking-in processing is performed conventionally, and a board like MDF 
and OSB by which compression molding was carried out is attained. Moreover, since ****** of said drug solution 
functions effectively also at the time of the desiccation after sinking in, it can dry processed material in efficient 
and a short time. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * * * ws the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the woody material manufactured by the drug solution sinking-in 
approach and this approach at the time of infiltrating drug solutions into woody material for the purpose like the 
improvement in a mechanical strength, or fire retardancy and antiseptic grant which were improved. 
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PRIOR ART 

[Description of the Prior Art] Infiltrating the drug solutions like an unsaturated-polyester-resin solution or a 
colloidal silica solution from improvement in a mechanical strength or the purpose of fire retardancy and antiseptic 
grant is performed to woody processing ingredients (henceforth [ these are named generically and ] "woody 
material"), such as a veneer, a plate sawed up from a natural tree like pure material, or a plywood. 
[0003] The immersion sinking-in method sinking in is immersed into a drug solution and usually infiltrates 
processed wood quality material, The hot-cold bath sinking-in method for having been made to carry out 
absorption s in kin g in of the drug solutions into this woody material by moving quickly into a cold drug solution 
(cold bath), and making it cool, after heating processed wood quality material in a warm drug solution (hot bath), 
The air in the wood used as the hindrance of sinking in is eliminated with reduced pressure, and it is carried out by 
the reduced pressure sinking-in method which made it easy to carry out to sink [ of drug solutions ] in, the 
pressurization sinking-in method for pushing in drug solutions compulsorily with external pressure, the pouring-in 
method which combined the above mentioned reduced pressure and pressurization further. Thus, as compared 
with woody material with the woody unsettled material into which drug solutions were poured into and it sank, 
improvement in a mechanical strength and an improvement of physical properties like fire retardancy and 
antiseptic one are brought about. 
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EFFECT OF THE INVE NTION 

[Effect of the Invention] According to this invention, by performing heating steam treatment to processed wood 
quality material beforehand, it is destroyed on a small scale to a deep part, and the cinclides in woody material and 
its periphery function as ****** at the time of that being drug solution sinking in. Thereby, the compaction of 
increase and the sinking-in processing time of the wet out rate of a drug solution etc. is attained. Furthermore, 
since cinclides and its periphery can be passed even when the matter in a drug solution is larger than before 
(molecular weight is large), the width of face of selections, such as a drug solution, also spreads. Between 
coincidence, the amount of sinking in which was not obtained can be conventionally obtained only by performing 
short-time ordinary pressure sinking-in processing within several seconds immediately after heating steam 
treatment especially. 

[0040] Moreover, since dimensional stability is already given by heating steam treatment, even if it performs drug 
solution sinking in, woody material becomes possible [ not starting swelling and performing sinking-in processing 
to a final product ]. Therefore, the drug solution sinking-in processing as after treatment to the particle board 
which will be swollen if drug solution sinking-in processing is performed conventionally, and a board like MDF 
and OSB by which compression molding was carried out is attained. Moreover, since ****** of said drug solution 
functions effectively also at the time of the desiccation after sinking in, it can dry processed material in efficient 
and a short time. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] When carrying out sinking-in processing of the drug solution etc. to 
woody material, a drug solution etc. is fundamentally wanted to permeate the interior of woody material uniformly 
and so much in short time amount, however — actual sinking-in processing — the any — although — it is hard to say 
that it is attained as expected. In fact, even when it is water with comparatively easy osmosis into woody material, 
most time amount is required for permeating homogeneity even inside processed wood and reaching equilibrium. 
It is thought that the reason is difficult to permeate and becomes what has inadequate sinking in since the opening 
section inside wood is filled with air and a permutation with water is not usually performed easily. Water 
compares with the case of drug solutions, such as a resin solution, and osmosis becomes much more difficult the 
magnitude of the molecular weight, and for viscosity. 

[0005] The drug solution which molecular weight uses using the high drug solution of permeability with viscosity 
low low again etc. in order to conquer these permeability is restricted, or as described above, using the reduced 
pressure sinking-in method, the pressurization sinking-in method, or the sinking-in method that reduced pressure 
and pressurization combined is performed. Depending on the case, long duration is required very much, and it is 
performing immersion sinking [ of a drug solution ] in. However, the present condition is being unable to obtain a 
desired sinking-in result, and effective processing by the short processing time is desired especially. 
[0006] Moreover, cinclides are connecting between cells within woody material, and cinclides are usually 
blockaded by torus with the air dried material (about 12 - 14% of water content). Since the magnitude of the drug 
solution which can pass cinclides also in the condition of being open is restricted by spacing of the microfibril 
which forms MARUGO, even if it is going to sink in compulsorily by the above compulsory impregnation 
approaches, the drug solution more than the magnitude of cinclides cannot be passed. Therefore, the class of drug 
solution cannot but receive a limit. 

[0007] since the swelling caused by siiiking-in processing therefore happens to the condition of sinking in, or the 
condition of woody material at an ununiformity even if it is able to sink in well, or it cannot come out as it is, and 
it cannot treat as a final product but it saws up after sinking in after all — polish and canna — a finishing process 
like a cliff is needed. Moreover, generally, although near a cross section of wood shows good permeability, 
osmosis becomes difficult as it separates from a cross section of wood. Therefore, when sinking-in processing of a 
drug solution is made, it is not avoided that near a cross section of wood swells. 

[0008] Especially, to an ingredient like PB (particle board), MDF (medium-density fiberboard), and OSB 
(Oriented Strand Board) by which compression molding was carried out, it expands greatly in the thickness 
direction at the time of drug solution sinking in, and does not return to the original thickness after desiccation. 
[0009] Furthermore, in order to make a drug solution component fix within wood after sinking in, it is necessary 
to carry out desiccation processing, but also in the desiccation process, since it is hard to esciape from moisture or a 
solvent, long time amount is needed for the process which stiffens the process which volatilizes a solvent, resin, 
etc. If it is going to carry out for a short time, moisture gradient will become large and curvature, a crack, etc. will 
arise in processing wood. 

[0010] The low voltage exploding method using a low voltage steam and the compressed air as other drug solution 
sinking-in approaches is performed (for example, reference, such as JP,5-237812,A and JP,6-39807,A). Although 
this approach tends to make a cell wall hole and the cell of the circumference of it cause small-scale destruction 
and tends to promote drying and impregnating ability by repeating the cooking processing which made the cooking 
conditions per time loose, and momentary atmospheric-air disconnection two or more times, and performing them, 
this art needs to repeat multiple times and processing, needs to perform them, and by the time it obtains the desired 
amount of sinking in, it will require time amount very much. 

[001 1] The purpose of this invention is to offer the new sinking-in approach which can cancel above un-arranging 
[ which the sinking-in approach of the drug solutions to the conventional woody material has ]. More specifically 
It is in offering the woody material manufactured by the sinking-in approach of the drug solutions to the woody 
material which can infiltrate the drug solution of more amounts etc. into homogeneity to the interior by the short 
processing time, without changing the dimension, and this sinking-in approach. 
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MEANS 

[Means for Solving the Problem] Fundamentally, after the sinking-in approach of the drug solutions to the woody 
material by this invention for solving the above-mentioned technical problem performs heating steam treatment to 
woody material, it is characterized by infiltrating drug solutions into this woody material. 
[0013] The heating steam treatment approach may be the approach of the already proposed arbitration. For 
example, the moisture which holds the woody material as processed material in the sealed space, heats woody 
material, and the woody material itself has is formed into a high-pressure steam. Or the approach of supplying a 
high-pressure steam from the outside, or carrying out predetermined time neglect of the woody material concerned 
with the both sides at the heating steam ambient atmosphere formed in seal space is effective. 
[0014] Moreover, when supplying a high-pressure steam from the outside, it is effective to supply, after making 
the inside of the sealed space into a reduced pressure condition, and compaction of the processing time is 
achieved. The immersion sinking-in method, the hot-cold bath sinking-in method, the reduced pressure sinking-in 
method, the pressurization sinking-in method, or the sinking-in approach by those combination can be used for the 
method of infiltrating the drug solutions performed after that that what is necessary is just to use suitably the 
approach of the arbitration currently performed conventionally. 

[0015] While processed wood quality material has high dimensional stability by performing the above heating 
steam treatment, it is destroyed on a small scale and cinclides and its circumference serve as a ******** 
ingredient until it results in the deep part. Therefore, as compared with the case where it gives unsettled woody 
material, the drug solution of the amount of many in the shorter processing time etc. sinks even into the interior of 
woody material easily and certainly at homogeneity by performing sinking-in processing of the drug solution by 
the conventional method etc. to woody material [ finishing / this processing ]. 

[0016] this invention — setting ~ the woody material as processed material — especially ~ a limi t — there is 
nothing — the veneer, pure material, and ** — it is independent about woody processing ingredients, such as an 
ingredient by which plate manufacturing was carried out from the natural tree [ like ], a plywood, a particle board, 
and MDF, OSB, — it is — it is the form of those composites and all can be used. Moreover, the water content of the 
processed material in the time of processing is also arbitrary. Furthermore, the thing of an air-drying condition may 
be used and you may be the woody material which performed stoving processing beforehand with heating means, 
such as high-frequency heating containing for example, a hot blast circuit system dryer, a jet dryer, an infrared 
(far-infrared-rays, near infrared ray) dryer, a heat press, or microwave, in order to gather processing effectiveness, 
and was made into water content lower than the water content by the natural condition. 

[0017] Since in any case cinclides and its circumference are destroyed on a small scale by heating steam treatment 
and it becomes a ******** ingredient, sinking-in processing also of a difficulty permeability ingredient like pure 
material with much tar can be carried out efficiently. Moreover, since swelling does not produce the woody 
material which performed heating steam treatment by sinking-in processing of a subsequent drug solution etc. so 
that a postscript may be carried out, the art of this invention functions effectively also to the particle board for 
which drug solution sinking-in processing was conventionally difficult, and an ingredient like MDF and OSB by 
which compression molding was carried out. 

[0018] Said sealed space may be the seal space by the proof-pressure mold pressurized container for woody 
material processing conventionally used it is desirable and possible [ supply of a heating steam ] on condition that 
vacuum suction is preferably possible, and may be seal space formed between the heating plates with which the 
heating plate press conventionally used for pressing of woody material or manufacture of composite is equipped. 
[0019] that in which said proof-pressure mold pressurized container or a heating plate press has a heat source, and 
the thing which it does not have — although you may be any, especially the thing that has a heat source is 
recommended. The high-frequency heating which contains electric heating means, such as a heater built into the 
proof-pressure mold pressurized container or the heating plate press, heating steam, and a band heater, and 
microwave as a heat source is arbitration, said seal space is beforehand made a temperature up condition by this 
heat source, and the woody material as processed material is held there according to it. Temperature up 
temperature is the temperature requirement where the stabilization processing by the heating steam advances 
preferably, i.e., the range which is about 180 degrees C - about 220 degrees C. Heating is continued after holding 



the woody material which should be processed, and a heating steam is supplied in seal space if needed. Thereby, 
cinclides and its circumference are destroyed on a small scale, and the heating steam treatment of woody material 

- serves as a ******** ingredient until it advances and results in stabilization and coincidence at a deep part. 
[0020] When supplying a heating steam in seal space, a high-pressure steam, i.e., saturated steam, or superheated 
steam (steam of temperature higher than saturated steam) is made to blow off in the seal space made into the 
reduced pressure condition preferably. Although an optimum value is experimentally defined with a class, a 
dimension, etc. of the target wood quality [ conditions / processing ] material, number kg#cm2 - 30kgf/cm2, and 
temperature have [ the pressure of a heating steam ] 150 degrees C - desirable about 230 degrees C. 

[0021] In are parallel and performing vacuum suction in seal space, in addition to the jet force, the heating steam 
to spout receives an operation of a suction force, and kinetic energy increases. Thereby, a heating steam penetrates 
certainly even to the interior or the deep part of woody material rather than a conventional method for a short time, 
and it spreads round homogeneity. Consequently, stabilization processing advances over the whole region 
promptly, and cinclides and small-scale destruction of the circumference of it also advance quickly over the whole 
region to coincidence. 

[0022] The initial thickness of the woody material which should be processed in this invention may be the thing of 
the almost same thickness as the thickness of a desired final product, and may be thicker than it. In the case of the 
former, the so-called consolidation processing is not performed, but in the case of the latter, stabilization 
processing is performed with consolidation processing. 

[0023] In addition, a well-known approach which is indicated by JP,6-238616,A, JP,8-108406,A, etc. can be 
conventionally used for the above-mentioned heating steam treatment suitably. 

[0024] After performing heating steam treatment as mentioned above, with proper means, such as opening a 
decompression bulb, the inside of seal space is gently returned to ordinary pressure, processed material is taken out 
from the inside of seal space, and sinking-in processing of the drug solution by either of the conventional methods 
etc. is performed. The stage to perform sinking-in processing of a drug solution etc. may be arbitrary, may be 
immediately after heating steam treatment, and may be after fixed time amount progress after heating steam 
treatment. Preferably, it is immediately after heating steam treatment, and the temperature of woody material 
performs still more preferably 60 degrees C or more of ordinary pressure immersion processings only once for a 
short time (a second and part order) at the time of 100 degrees C or more, thus, the thing to do — after heating 
steam treatment — fixed time amount progress ~ carrying out — ordinary temperature — the amount of sinking in 
equivalent to the time of performing reduced pressure sinking in etc. to the processed material which became near 

— an easy way — and it can obtain in a short time. 

[0025] Moreover, although all the things that especially a limit does not have in the drug solution to be used, 
either, and are used for drug solution sinking-in processing of the conventional woody material can be used, since 
the cinclides of woody material and its circumference are destroyed by heating steam treatment and ****** a t the 
time of being drug solution sinking in is secured, use uses drug solutions with the difficult big molecular weight 
convenient conventionally, and things are made. 
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EXAMPLE 



[Example] Hereafter, an example explains this invention. 

[Example 1] The plain sawn timber of a Japan cedar with a dimension of 1 Ox 100x900mm is arranged in the proof- 
pressure container made from stainless steel with an inside dimension of 12x1 10x1 00mm beforehand warmed at 
200 degrees C, and it is 15 kgf7cm2. Heating steam treatment by the high-pressure steam which carries out 
injection impregnation of the 200-degree C heating steam for 10 minutes was performed. Processing material was 
taken out after returning the steam in a container to ordinary pressure gently by the decompression bulb after 
processing for 10 minutes. 

[0027] To this processing material, the unsaturated-polyester-resin solution (unsaturated polyester: styrene : BPO= 

60:40:5-% of the weight ratio) was further returned to ordinary pressure with the manometric method for 1 hour, 

and it performed sinking in for 1 hour. Then, a hotpress is used and they are 130 degrees C and 5 kgi7cm2. Heating 

and pressurization were performed for 10 minutes on conditions, and resin was stiffened. 

[0028] [Example 2] The same processing as an example 1 was performed to OSB with a dimension of 

10x100x900mm. 

[0029] [Example 1 of a comparison] The same processing as an example 1 was performed to the Japan cedar 
material (dimension of 1 Ox 100x900mm) which is not performing heating steam treatment. 

[0030] [Example 2 of a comparison] The same processing as an example 1 was performed to OSB (dimension of 
1 Ox 100x900mm) which is not performing heating steam treatment. 

[003 1] [Example 3] After performing steam treatment for 1 0 minutes like an example 1 to a Japan cedar plain 
sawn timber with a dimension of 10x100x900mm, it sank into the colloidal silica solution (30% as Si02) within 
several seconds, and ordinary pressure immersion processing was performed for 1 minute. After taking out 
processing material out of the after [ 1 minute ] solution and wiping off surface moisture lightly with a waste cloth, 
desiccation was performed in 80-degree-C oven for 48 hours. 

[0032] [Example 3 of a comparison] The same processing as an example 3 was performed to the Japan cedar 

material (dimension of 10x100x900mm) which is not performing heating steam treatment. 

[0033] [Evaluation trial] It asked for the weight rate of increase, grain direction rate of change (L rate of change), 

the radiation direction rate of change (R rate of change), and tangential direction rate of change (T rate of change) 

about example 1 and example of comparison 1 product. The result is shown in Table 1 . Moreover, it asked for the 

weight rate of increase, vertical rate of change, horizontal rate of change, and a thickness change about the product 

of an example 2 and the example 2 of a comparison. The result is shown in Table 2. It asked for the weight rate of 

increase about example 3 and example of comparison 3 product. The result is shown in Table 3. 

[0034] In addition, the weight rate of increase showed the weight change before and behind drug solution sinking 

in in all dry state, and calculated it as [(all-dry weight before the all-dry weight-drug solution processing after drug 

solution processing) all-dry weight before /drug solution processing] xlOO. Moreover, each rate of change showed 

the dimensional change before and behind drug solution sinking in in all dry state, and calculated it as [(dimension 

of ****** before dimension-drug solution processing of ****** after drug solution processing) dimension of 

****** before /drug solution processing] xlOO. 

[0035] 

Processing to Japan cedar material ( sink [ unsaturated-polyester-resin solution ] in) 
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[0036] 
Table 2 



Processing to OSB (sink [ unsaturat ed-polyester-resin solution ] in) 
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Processin g to Japan cedar material (it is a colloidal silica solution within several seconds) 



[0038] [Consideration] Since the amount of drug solution sinking in in the same processing time improves greatly 
and the dimensional stability of processed material is already improved by performing processing by this invention 
as shown in Table 1 and Table 2, the swelling by drug solution sinking in is not produced in all the directions. 
Moreover, by the 1 -minute room [ about ] ordinary pressure sinking-in method, the amount of sinking in which 
was not considered was able to be conventionally obtained from Table 3 by performing ordinary pressure sinking- 
in processing within several seconds after heating steam treatment. 



[Translation done.] 
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